Structure, function and evolution of the microbiota thriving at the root-soil interface by Bulgarelli, Davide
                                                              
University of Dundee
Structure, function and evolution of the microbiota thriving at the root-soil interface
Bulgarelli, Davide
Publication date:
2015
Link to publication in Discovery Research Portal
Citation for published version (APA):
Bulgarelli, D. (2015). Structure, function and evolution of the microbiota thriving at the root-soil interface.
University of Dundee. College of Life Sciences 2015 Research Symposium, Crieff, United Kingdom.
General rights
Copyright and moral rights for the publications made accessible in Discovery Research Portal are retained by the authors and/or other
copyright owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with
these rights.
 • Users may download and print one copy of any publication from Discovery Research Portal for the purpose of private study or research.
 • You may not further distribute the material or use it for any profit-making activity or commercial gain.
 • You may freely distribute the URL identifying the publication in the public portal.
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Download date: 18. Mar. 2016
Structure, function and evolution of the 
microbiota thriving  
at the root-soil interface 
Davide Bulgarelli PhD, 
College of Life Sciences  
Annual Research Symposium 
Crieff March 20th, 2015 
Davide Lab 
  
  The menu 
The root-soil interface 
The barley microbiota 
What’s next? 
  Spring is coming… 
  This is a plant! 
  “Plants wear their guts on the outside” 
P 
PO43- 
Bulgarelli et al. (2013) , Annu. Rev. Plant Bio.  64 
Plant Microbiota     
Structure? Functions? Host Control? 
Are plants and toothpicks different? 
Bulgarelli et al. (2012) , Nature 488:91 
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Barley as a model to study crop-microbiota interactions 
 
• Staple Crop: world 4th  most cultivated 
 
• Interfertility with wild progenitors 
 
• Diploid genome 
 
• Large germplasm collections:  
   accessions & mutants 
 
• -omics resources 
 
• Gene-ome available 
 
 
 
Do crop plants and their wild relatives 
   recruit different microbiota? 
III) Pyrosequencing of the 16S rRNA gene IV) Sequence analysis 
Operational taxonomic units (OTUs) definition 
 
 Taxonomic information 
 
 Structural analysis using ecological indices and 
multivariate statistics 
I) Plants grown in natural soil 
Wild Landrace Modern 
II) Sample fractionation & DNA isolation 
1 plant/pot 
6 cm 
Golm soil, 2 seasonal samplings 
Bulk Soil 
Microhabitat 
Rhizosphere 
Microhabitat 
Root 
Microhabitat 
The barley bacterial microbiota is a gated community 
Bulgarelli et al. (2015), Cell Host Microbe 17:1 
The habitat determines the structure of the microbiota… 
…and the host genotype fine tunes its composition 
Bulgarelli et al. (2015), Cell Host Microbe 17:1 
Barley shapes the root and rhizosphere microbiota 
 
Bulgarelli et al. (2015), Cell Host Microbe 17:1 
Shotgun metagenomics of the barley rhizosphere: the barley microbiome 
Rhizosphere DNA   
2x soils; 3x reps 
2x100bp, 25M PE reads x 
genotype X soil 
Microbiota taxa & functions 
QC, assembly, binning, 
annotation 
Wild Landrace Modern 
Pooling 
Golm soil #1 
Golm soil #2 
Bacteria dominate the annotated barley microbiome 
Archaea 0.058% Eukaryotes 5.90% relative abundance 
Amplicon vs. Metagenomics sequencing 
16S rRNA gene abundances  
metagenomics 
16S rRNA gene abundances 
amplicon sequencing 
Taxa abundances 
metagenomics 
Pearson r= 0.89 
P < 2.15E-14 
Pearson r= 0.86 
P < 1.75E-12 
Linking structure and function 
Bulgarelli et al. (2015), Cell Host Microbe 17:1 
Positive selection in the barley rhizosphere 
                 Metagenome mean                       Pathogenesis/secretion An evolutio ary arms race in the barl y rhizosphere? 
A revised two-step process for  
the microbiome differentiation: 
Soil 
Rhizosphere 
Root 
Bulgarelli et al. (2013) , Annu. Rev. Plant Bio.  64:807 
microbe-microbe interactions 
An on going co-evolutionary experiment 
Wild barley ecotypes 
Rodrigo Alegria Terrazas 
North 
Coast 
Desert 
Next-generation agriculture 
Schlaeppi and Bulgarelli  (2014) , MPMI 28:212 
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